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(54) DISPLAY DRIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display driving device without 
causing an abnormal display when a standby mode is switched to a display 
mode. 

SOLUTION: When a standby command CMD is inputted, a control circuit 21 
makes a standby signal STB an 'H\ A delay circuit 40b makes the standby 
signal STB2 the 'H' in response to that. Thus, display device driving signals S 
RDRV, GDRV outputted from the drive circuits 25, 30 are stopped, and a - 
display of an LCDfliquid crystal display device) 50 is stopped. Succeedingly,. 
the standby signal STB3 outputted from the delay circuit 40c becomes the -.< 
'H\ and a storage circuit 22 becomes the standby mode. Thereafter, the 
standby signal STB1 outputted from the delay circuit 40a becomes the.'H!, 
and an oscillation circuit 26 and a booster circuit 27 are stopped in 
operation. When the mode is moved to the display mode, the standby signals 
STB1, etc., are outputted at the timing operating respective circuits in the 
order opposite to that. - - 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While the command and the data for a display which specify a standby mode or a display mode 
are given and outputting the standby signal according to this command The standby signal outputted 
from the control circuit which outputs these data for a display, and said control circuit is inputted. The 
1st delay circuit which only the 1st predetermined time delays this standby signal, and outputs it when 
this standby signal changes from an inactive condition to an active state, and is outputted, without 
delaying this standby signal when it changes from an active state to an inactive condition, It outputs 
without delaying this standby signal, when the standby signal outputted from said control circuit is . 
inputted and this standby signal changes from an inactive condition to an active state. The 2nd delay 
circuit which only the 2nd predetermined time delays this standby signal, and outputs it when it changes 
from an active state to an inactive condition, The oscillator circuit which suspends the oscillation of this 
clock signal when the standby signal outputted from said 1st delay circuit, oscillates^the clock signal of 
constant frequency at the time of inactive and this standby signal is activated, The driver voltage i 
generating circuit which suspends generating of this electrical potential djfference for a display drive- . 
when the standby signal outputted from said 1st delay circuit generates.the eleqtrical potential 
difference for a display drive using said clock signal at the time of inactive. and- this^standby- signal is?<o v*. 
activated, The data for a display outputted from said electrical potentiahdifference for a display driye^rcri 
arid said control circuit are given. The display driving gear with which<the drive circuit which suspends ::sp 
the output of this signal for a display drive when the standby signal outputted from said 2nd: delay circuit 
outputs the signal for a display drive based on these data for a display, at the time of inactive; and this 
standby signal is activated is characterized by consisting of integrated circuits. 

[Claim 2] While the command and the data for a display which specify a. standby mode or a display mode 
are given and outputting the standby signal according to this command- The standby signal outputted 
from the control circuit which outputs these data for a display, and said control circuit is inputted. The 
1st delay circuit which only the 1st predetermined time delays this standby signal, and outputs it when 
this standby signal changes from an inactive condition to an active state, and is outputted, without 
delaying this standby signal when it changes from an active state to an inactive condition, It outputs 
without delaying this standby signal, when the standby signal outputted from said control circuit is 
inputted and this standby signal changes from an inactive condition to an active state. The 2nd delay 
circuit which only the 2nd predetermined time delays this standby signal, and outputs it when it changes 
from an active state to an inactive condition. When the standby signal outputted from said control 
circuit is inputted and this standby signal changes from an inactive condition to an active state When 
only the 3rd predetermined time shorter than said 1st predetermined time delays this standby signal, it 
is outputted and it changes from an active state to an inactive condition The 3rd delay circuit which 
only the 4th predetermined time shorter than said 2nd predetermined time delays this standby signal, 
and outputs it, The oscillator circuit which suspends the oscillation of this clock signal when the standby 
signal outputted from said 1st delay circuit oscillates the clock signal of constant frequency at the time 
of inactive and this standby signal is activated, The driver voltage generating circuit which suspends 
generating of this electrical potential difference for a display drive when the standby signal outputted 
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from said 1st delay circuit generates the electrical potential difference for a display drive using said 
clock signal at the time of inactive and this standby signal is activated, While storing the data for a 
display with which the standby signal outputted from said 3rd delay circuit is outputted from said control 
circuit at the time of inactive The store circuit which access of R/W is forbidden when the stored this 
data for a display are outputted according to a read-out demand and this standby signal is activated, 
and holds the this stored data for a display in the state of a low power, Said electrical potential 
difference for a display drive is given, and the standby signal outputted from said 2nd delay circuit reads 
the data for a display stored in said store circuit at the time of inactive, and outputs the signal for a 
display drive based on these data for a display to it. The display driving gear with which the drive circuit 
which suspends the output of this signal for a display drive is characterized by consisting of integrated 
circuits while stopping read-out of these data for a display, when this standby signal is activated. 



[Translation done.] 



* NOTICES* . - . 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation: 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. - : : ; . ;* • • ... ;.» , *e»v. 

2. **** shows the word which can not be translated. 

3.1n the drawings/ any - words -are -not- translated.- • \ - • - - ~ * j : 
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[Detailed Description- of the Invention] .> •:. . ^ . r . '.L>r.v.*nisoi. -^^r ^ *»s. ./ \ * . s r . 

[0001] v.- ■ : ,: ■. 

[Field of the Invention] This invention relates *to the display driving gear which drives indicating 
equipments, such as a liquid crystal display (henceforth "LCD"), especially the display driving gear which 
has the change function of a display mode and a standby mode (standby condition in a low power). 
[0002] 

[Description of the Prior Art] Reduction in supply voltage and low-power-ization are advanced in the 
large-scale-integrated-circuit (henceforth "LSI") technique. Since displays, such as LCD, are driven, 
low-battery-ization of supply voltage is performed also in the display driving gear which consisted of LSI. - 
On the other hand in displays, such as LCD, a fluorescent indicator tube, and light emitting diode, the 
electrical potential difference required since a display pixel is driven was decided with the pixel 
ingredient, and further, in order to aim at improvement in display grace, the high voltage in which a high 
brightness output is possible is required in many cases. For this reason, in the display driving gear which 
consisted of LSI, supply voltage is made in agreement with supply voltage [, such as 5 [V], ], such as a 
microcomputer, and the interface with this microcomputer etc. is planned. And he is trying to supply the 
electrical potential difference of 10 [V] extent for driving the display of LCD, for example from the driver 
voltage generating circuit established in the interior of a display driving gear. In the display driving gear 
which contained such a driver voltage generating circuit, in order to attain low-power-ization, actuation 
of this driver voltage generating circuit is stopped during a period without the need of displaying, and it 
has the standby mode held in the low-power condition, without supplying the power for a display drive to 
LCD. 

[0003] When in the case of the personal computer equipped with a such display driving gear and the 
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indicating equipment by LCD, for example fixed time amount continuation is carried out and there is no 
input from a keyboard etc., he is trying for the change of a display mode and a standby mode to give the 
command which directs the change to a standby mode to a display driving gear from a central 
processing unit (henceforth "CPU"). If the command of the change to a standby mode is given, a display 
driving gear will output a standby signal to an internal driver voltage generating circuit, the store circuit 
which stores the indicative data, the drive circuit which supplies drive power per display pixel of LCD. 
Thereby, each internal circuit suspends actuation, with a condition maintained just before becoming a 
standby mode. Moreover, CPU will give the command which directs the change to a display mode to a 
display driving gear, if the input from a keyboard etc. is detected in a standby mode. If the command of 
the change to a display mode is given, a display driving gear will stop a standby signal. Thereby, the 
contents of a display just before becoming a standby mode come to be again displayed on LCD. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the following technical problems occurred in the 
conventional display driving gear which consisted of LSI. If the command which directs a standby mode 
is given, in a display driving gear, standby signals will be outputted to each internal circuit all at once. 
Therefore, the sequence that each circuit changes to a standby mode is not fixed with circuitry. For this 
reason, for example, if a store circuit changes to a standby mode previously, the data read from this 
store circuit will turn into mistaken data. On the other hand, since the driver. voltage generating circuit . 
and the drive circuit have not changed to a standby mode yet, the 'phenomenon in which - 
incomprehensible contents are displayed on LCD for a moment produces them. Or if a drive signal 
generating circuit changes to a standby mode while the drive circuitiis.performing the display action, • 
driver voltage may fall gradually in the change process, and an abnormality display may arise. It was 
usually generated from the standby mode at the time of the change to a display mode, and these 
phenomena had the technical problem that displeasure was given to a* user: This invention solves the 
technical problem which said conventional technique had, and offers the change to a standby mode, and 
the display driving gear, which does not usually produce an abnormalityudisplay.from arstandby.mode at 
the time of the change to a display mode. *J<s euro c- cnvr.&± ~o *» . : / - - 

[0005] . .. V , , r . . •-. tlv-oj 

[Means for Solving the Problem] In order to solve said technical.problem; the 1st invention of this 
inventions While the command and the data for a display which specify- a standby mode or a display 
mode are given and outputting the standby signal according to this command The standby signal 
outputted from the control circuit which outputs these data for a display, and said control circuit is 
inputted. The 1st delay circuit which only the 1st predetermined time delays this standby signal, and 
outputs it when this standby signal changes from an inactive condition to an active state, and is 
outputted, without delaying this standby signal when it changes from an active state to an inactive 
condition, It outputs without delaying this standby signal, when the standby signal outputted from said 
control circuit is inputted and this standby signal changes from an inactive condition to- an active state. 
The 2nd delay circuit which only the 2nd predetermined time delays this standby signal, and outputs it 
when it changes from an active state to an inactive condition, the oscillator circuit, the driver voltage 
generating circuit, and the drive circuit consist of integrated circuits. An oscillator circuit is a circuit 
which suspends the oscillation of this clock signal, when the standby signal outputted from said 1st 
delay circuit oscillates the clock signal of constant frequency at the time of inactive and this standby 
signal is activated. A driver voltage generating circuit is a circuit which suspends generating of this 
electrical potential difference for a display drive, when the standby signal outputted from said 1st delay 
circuit generates the electrical potential difference for a display drive using said clock signal at the time 
of inactive and this standby signal is activated. Moreover, a drive circuit is a circuit which suspends the 
output of this signal for a display drive, when the data for a display outputted from said electrical 
potential difference for a display drive and said control circuit are given, the standby signal outputted 
from said 2nd delay circuit outputs the signal for a display drive based on these data for a display at the 
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time of inactive and this standby signal is activated. 

[0006] The control circuit as the 1st invention where the 2nd invention is the same, and the 1st and 2nd 
same delay circuits as the 1st invention, When the standby signal outputted from said control circuit is 
inputted and this standby signal changes from an inactive condition to an active state When only the 3rd 
predetermined time shorter than said 1st predetermined time delays this standby signal, it is outputted 
and it changes from an active state to an inactive condition The 3rd delay circuit which only the 4th 
predetermined time shorter than said 2nd predetermined time delays this standby signal, and outputs it, 
While storing the data for a display with which the standby signal outputted from the same oscillator 
circuit as the 1st invention, the same driver voltage generating circuit as the 1st invention, and said 3rd 
delay circuit is outputted from said control circuit at the time of inactive The store circuit which access 
of R/W is forbidden when the stored this data for a display are outputted according to a read-out 
demand and this standby signal is activated, and holds the this stored data for a display in the state of a 
low power, The standby signal which said electrical potential difference for a display drive is given, and is 
outputted from said 2nd delay circuit at the time of inactive When the signal for an indicating-equipment 
drive on which the data for a display stored in said store circuit were read, and these data for a display 
were based is outputted and this standby signal is activated, while stopping read-out of these data for a 
display The drive circuit which suspends the output of this signal for a display drive consists of , 
integrated circuits. * . 
[0007] According to the 1st invention, since the display driving gear was. constituted as mentioned 
above, the following operations are performed. If a standby signal changes from, an .inactive '.condition to • 
an active state, a standby signal will be immediately given from the . 2nd delay .circuit: to *a drive circuit, ..; 
and the output of<a driven circuit will- stop. Subsequently, a standby ; signal iis:given Lfronv-the 1st delay , - v. 
circuit. to an oscillator circuit and a driver voltage generating circuit, iand generating of a clock signal and; 
the electrical potential difference for-a display drive stops. If a standby-signal changes from an active ■• - 
state to an . inactive conditionrthe standby signal given to an oscillator circuit . and a driven voltage • 
generating circuit .will besinvan inactive condition from the 1 st delayircircuit immediatelyj: and generating ;^ 
of a clock signal and ;the> electrical potential difference for a display driven wiNvbe started. -Subsequently, :*. 
the standby signal given to a drive circuit will be in an inactive conditioncrfrpm; the; 2ndidelay circuit;,and ; 
. the signal for a display drive will be outputted from a drive circuit. According to^the 2nd; invention, the*. - 
following operations are performed, - i - .= c>*.o/.:*:^ jij'ei. -.Vvc»rv-*» :.v . - 

[0008] If a standby signal changes from an inactive condition to an active state,, a standby signal will be 
immediately given from the 2nd delay circuit to a drive circuit, and the .output of this drive circuit will . 
stop. Subsequently, a standby signal is given from the 3rd delay circuit. tea. store circuit, and this store 
circuit will be in a standby condition. Then, a standby signal is given from the 1st delay circuit to an 
oscillator circuit and a driver voltage generating circuit, and generating of a clock signal and the 
electrical potential difference for a display drive stops. If a standby signal changes from an active state 
to an inactive condition, the standby signal given to an oscillator circuit and a driver voltage generating, 
circuit will be in an inactive condition from the 1st delay circuit immediately, and generating of a clock 
signal and the electrical potential difference for a display drive will be started. Subsequently, the standby 
signal given to a store circuit will be in an inactive condition from the 3rd delay circuit, and this store 
circuit will be in operating state. Then, the standby signal given to a drive circuit will be in an inactive 
condition from the 2nd delay circuit, and the signal for a display drive will be outputted from this drive 
circuit. 
[0009] 

[Embodiment of the Invention] Drawing 1 is the block diagram of the outline of a LCD display of having 
the display driving gear which shows the operation gestalt of this invention and consisted of LSI. This 
LCD indicating equipment is controlled by CPU 10 which controls a display / non-display ** of this 
whole equipment while it outputs the data DT for a display. CPU 10 is connected to the control circuit 
21 of the display driving gear 20. A control circuit 21 is a circuit which outputs the command CMD which 
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specifies a standby mode (namely, standby mode) or a display mode from CPU10, and the standby signal 
(for example, standby signal) STB corresponding to this command CMD while the data DT for a display 
were given and outputting this data DT for a display. The standby signal STB is a signal which is 
activated at the time of a standby mode, for example, becomes logic"H", and becomes the logic "L" of 
an inactive condition at the time of a display mode. The store circuit 22 is connected to the output side 
of the data DT for a display in a control circuit 21. A store circuit 22 consists of for example, static 
random access memory (SRAM). When the standby signal STB 3 given from the below-mentioned delay 
circuit 40c is "L", while storing the data DT for a display in a bit map format It is the memory which the 
data DT for a display stored according to the read-out demand are outputted, access of R/W is 
forbidden when the standby signal STB 3 is "H", and lowers power consumption rather than the time of 
the standby signal STB 3 being "L", and holds the stored data DT for a display. 

[0010] The shift circuit 23 is connected to the output side of a store circuit 22. The shift circuit 23 is a 
register for reading per. display line, shifting the data DT for a display in a store circuit 22, and aligning 
them to a corresponding display position. The latch circuit 24 is connected to the . output side of the 
shift circuit 23. A latch circuit 24 is a circuit which holds and outputs the data DT for a display of the 
line unit which aligned in the shift circuit 23, and the data input side of the drive circuit 25 is connected 
to the output side of this latch circuit 24. The drive circuit 25 outputs the signal RDRV for an 
indicating-equipment drive corresponding to a display column based on the data DT for a: display .< i ... 
outputted from a latch circuit 24, when the standby signal STB 2 , which . the ^electrical .potential v . . ^ 
difference for a display^drive is^given, * and Js given, from the below-mentioned delay circuit, 40b is-'U/', - ~ 
and when the standby signal STB 2 is it is a circuit which suspendstthe output of this ^signal RDRV:? : . ; 
fon.an indicating-equipment drive. The display driving gear 20 has rthe oscillator; circcuitr26 again.tAri -i-.r .vir*».civ. u 
oscillator circuit 26 oscillates clock signal CK of constant frequency, when the standbysignalSTB. 1 : > 
• given from the below-mentioned delay-circuit 40a is "L", and when the. standby-signal STB-1 *is:"H'Vit \s v> . -r 
-an. oscillator. which:>suspends the oscillation of this. clock signal GK.rThe idriver voltage generating£circuit* .i: .;■ 
which consists .of a i booster^circuiU27^ and-a ,partiah pressure circuit. 28;uandrthe.timing:circui^ 
.^connected .to .the outputrside^pftianaoscillatorccircuit 26i r r.L.-^rt^^i^xxo. .zti& ^uq 'at :sec «s -:*r? \& ^?^cit»22ia: r .i* 

[001 1] A booster cir.cuit^27vis a, circuit >which generates the directicurrentivoltage^ofcl 0 0V]i required ;i*rn^a u 
since clock signal CK given from an-osoillator- .circuit 26 is used as a control signal for .switching, fbr^./-w.A-..« . 
example, LCD is driven from the DC power supply of 5 [V]. The partial pressure circuit 28 is connected ■ c 
to the output side of a-boostercircuit 27. The partial pressure circuit 28 is a circuit which generates 
two or more electrical, potential differences for a display drive required for the pixel display; of:*LCD. (for- . = 
example, 3.3 [V], 6.7, etc. [V]), and is constituted from the direct current. voltage of. 10. [V] given from a . 
booster circuit 27 by the resistance-type potential divider. The output side of the partial pressure 
circuit 28 is connected to the input side of the electrical potentiaLdifference for a display drive of said 
drive circuit 25 and the drive circuit 30. The drive circuit 30 carries out the sequential output of the 
signal CDRV for an indicating-equipment drive corresponding to a display line, when the standby signal < 
STB 2 which the electrical potential difference for a display drive is given, and is given from the below- 
mentioned delay circuit 40b is "L", and when the standby signal STB 2 is "H", it is a circuit which 
suspends the output of this signal CDRV for an indicating-equipment drive. A timing circuit 29 is a 
circuit which generates and outputs a store circuit 22, the shift circuit 23, a latch circuit 24 and the 
drive circuit 25, the timing signals T1 and T2 required for actuation of each circuit of 30 grades, T3, T 
four, and T5 grade based on clock signal CK to which it is given from an oscillator circuit 26. 
[0012] The input side of a delay circuit 40 is connected to the output side of the standby signal STB in 
a control circuit 21. The delay circuit 40 consists of the 1st delay circuit 40a, the 2nd delay circuit 40b, 
and the 3rd delay circuit 40c. Delay circuit 40a is a circuit which outputs the standby signal STB 1 
which changes from "H" to "L" immediately, when only the 1st predetermined time (for example, 
deltatD is delayed, and it changes from "L" to "H", when the standby signal STB changes from "L" to 
"H", and it changes from "H" to "L." The oscillator circuit 26 and the booster circuit 27 are connected 
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to the output side of delay circuit 40a. Delay circuit 40b is a circuit which outputs the standby signal 
STB 2 which only the 2nd predetermined time (for example, deltat2) is delayed, and changes from "H" 
to "L", when it changes from "L" to "H" immediately when the standby signal STB changes from "L" to 
"H", and it changes from "H" to "L." The drive circuits 25 and 30 are connected to the output side of 
delay circuit 40b. 

[0013] The 3rd predetermined time with delay circuit 40c shorter than deltatl when the standby signal 
STB changes from "L" to "H" When only (deltat3 [ for example, ]) is delayed, it changes from "L" to 
"H" and it changes from "H" to "L", it is the circuit which outputs the standby signal STB 3 which only 
the 4th predetermined time (for example, deltat4) shorter than deltat2 is delayed, and changes from "H" 
to "L" The store circuit 22 is connected to the output side of delay circuit 40c. LCD50 is connected to 
the output side of the drive circuits 25 and 30 of this display-control circuit 20. LCD50 is a display 
which the pixel of the crossover location turns on, when it has the display pixel arranged in the shape of 
a matrix in the crossover location of two or more electrodes prepared in the direction of length (train), 
and the direction of width (line) in the shape of a grid and the inter-electrode potential difference of a 
train and a line becomes more than constant value. Two or more electrodes of the direction of a train . 
drive by the drive circuit 25, and two or more electrodes of a line writing direction drive serially by the 
drive circuit 30. Drawing 2 (1) and (2) are the explanatory views showing an example of the delay circuit 
40 in drawing .1 , and the circuit .diagram showing [ this ] circuitry.O) and this drawing (2) are.the timing .- 
diagrams for explaining a function. . , . ..« ..^ , v r . v., : - -< * . . . 

[0014] The delay circuit 40 of drawing 2 (1 ) -is a circuit which realizes the function of the delay circuits: . 
40a, 40b,. and 40c of drawing 1 to coincidence; and has resistance 41 . The standby signal STB is given to 
the 'end of resistance; -4*1 1 ; and .the-.-end-o.fLa capacitor 42 and the < input side ofcian inverter 43 are 
connected to the other end of this. resistance 41. The other end- of. a capacitor 42 is connected .to the - 
touch-down potential GND, and the output-:side~of an inverter 43 is. connected -to the input side -of an ? 
inverter 44, and the end of resistance.45:;The . other end. of resistance 45HS,connected. to theend.ofiia ? . 
capacitor 46, and the input »side. of am inverter 47,aThe other end ;ofca^capacitor,46 is connected tovthe r/r 
touch-down potential GND, and the output side of an inverter 4.7:isiconnectedvto the 1st . input sideiof^r 
; therAND (AND) gate 48 andvtheiQRXQR), gate 49, : Moreover, therstandby, signal >STB is inputted into the 
2ndrinput side of the AND. gate 48 and the^.OR gate 49. And the standby signals STB1, STB2, and STB3 . 
are outputted, respectively from the output;side of Ahe. AND gate 48, the OR gate 49,: and an inverter 44.* 
[001 5] Next, the function of this delay circuit 40 is explained. In the time of day t1 of drawing 2 (2), if 
the standby signal STB changes from "L"rto "H", the start of the signal S41 inputted into an inverter 43 
will be overdue with the integrating circuit by resistance 41 and the capacitor 42. Thereby, in time of 
day t2, the signal S43 of the output side of an inverter 43 changes from "H" to "L." The fall of the 
signal S43 in time of day t2 is delayed in the integrating circuit by. resistance 45 and the capacitor 46, 
and is given to an inverter 47 as a signal S45. Thereby, the signal. S47 of the output side of an inverter 
47 changes from "L" to "H" at time of day t3. It is also the same as when the standby signal STB 
changes from "H" to "L" in time of day t4, and at time of day t5, a signal S43 changes from "L" to "H", 
and a signal S47 changes from "H" to time of day t6 at "L." 

[0016] In the AND gate 48, since the AND of the standby signal STB and a signal S47 is taken, when 
only the 1st predetermined time deltatl (=t3-t1) changes later than the time of the standby signal STB 
changing from "L" to "H" and it changes from "H" to "L", the standby .signal STB 1 which changes 
immediately is outputted to the output side of this AND gate 48. Moreover, since the OR of the standby 
signal STB and a signal S47 is taken, when it changes immediately when the standby signal STB changes 
from "L" to "H", and it changes from "H" to "L", the standby signal STB 2 in which only the 2nd 
predetermined time deltat2 (=t6-t4) is and which changes is outputted to the output side of this OR 
gate 49 in the OR gate 49. Furthermore, only the 3rd predetermined time deltat3 (=t2-t1) shorter than 
the 1st predetermined time deltatl when the standby signal STB changes from "L" to "H" is late for 
the output side of an inverter 44, and it changes. When it changes from "H" to "L", the standby signal 
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STB '3 in which only the 4th predetermined time deltat4 (=t5-t4) shorter than the 2nd predetermined 
time deltat2 is and which changes is outputted. 

[0017] The value of resistance 41 and 45 and capacitors 41 and 46 is set up so that such 1st 
predetermined time deltatl and the 2nd predetermined time deltat2 grade may become the timing by 
which mode change actuation of the following store circuit 22 grade is started, after the mode change of 
the drive circuit 25 and the circuit of 30 grades is ensured. Next, the actuation at the time of the 
change to a standby mode from the display mode in the LCD indicating equipment of drawing 1 (I) and 
the actuation at the time of the change to a display mode from a standby mode (II) are explained, 
referring to drawing 2 . 

[0018] (I) If the command CMD which directs the change to a standby mode to the display driving gear 
20 from the actuation CPU 10 at the time of the change to a standby mode from a display mode is given, 
a control circuit 21 will decode this command CMD, and will change the standby signal STB from "L" to 
"H" in the time of day t1 of drawing 2 (2). The standby signal STB 2 outputted from a delay circuit 40 
changes with the start of the standby signal STB in time of day t1 to "H" immediately. Since the 
standby signal STB 2 is given to the drive circuits 25 and 30, these drive circuits 25 and 30 suspend the 
output of the signals RDRV and CDRV for a display drive given to LCD50. Thereby, the display of 
LCD50 is turned off. In time of day t2, the standby signal STB 3 changes to "H". Since the standby . 
signal STB 3 is given to the store -circuit; 22, this store circuit 22 becomes a standby mode. Then, m ... 
time of day t3, the standby signal STB 1 changes to "H". Since. the standby signal STB 1 is given to the 
oscillator circuit 26and the booster circuit 27, oscillation actuation, of these oscillator circuits 26 and/a.. 
booster circuit 27 and the . direct current . voltage .for a LCD drive stop, and it?will be in a standby . 
condition completely.? .:r. m . - .i..- ~ -.it v \ :jtr * »i\ \ . 

[0019] Thus, since, the drive circuits 25 and 30 were first changed to the standby mode, then the store 
circuit'22 was changed to the standby mode on the- occasion of the change -to a standby: mode and the 
oscillator circuit 26. and the. booster circuit 27-are finally changed. to the standby.mode, there-is. no . + . 
possibility, of saying<thatcan.abnormato^ a :. ^ ; 

standby.imode: /Furthermore, sinc^^ 
. grade is normal, there 1 istnoi possibility that thecdata^stored in thisistore circuit 22:'rnay^bec.destroyed:^ .* ». 
[0020] (II) If the command CMD. which directs the .change to a display mode ctorthe^display driving gear 
20 from: the. actuation. CPU 10 at the time of the change to a display; mode from a standby mode is given, 
a control circuit 21 will decode this command CMD, and will change the standby signal STB from "H" to 
"■L" in the time of day t4 of drawing 2 (2). The standby signal STB 1 outputted from a delay circuit 40 
changes with the falls of the standby signal STB in time of day t4 to "L" immediately. Since the standby 
signal STB 1 is given to the oscillator circuit 26 and the booster circuit 27. these oscillator circuits 26 
and booster circuits 27 start oscillation actuation and generating of the direct current voltage for a LCD 
drive. In time of day t5, the standby signal STB 3 changes to "L." Since the standby signal STB 3 is 
given to the store circuit 22, this store circuit 22 starts actuation. .-. % 

[0021] Then, in time of day t6, the standby signal STB 2 changes to "L." Since the standby signal STB 
2 is given to the drive circuits 25 and 30, these drive circuits 25 and 30 start the output of the signals 
RDRV and CDRV for a display drive over LCD50. This becomes a perfect display mode. Thus, since an 
oscillator circuit 26 and a booster circuit 27 start actuation first, then actuation of a store circuit 22 is 
started on the occasion of the change to a display mode and the drive circuits 25 and 30 finally start 
actuation, there is no possibility of saying that an abnormality display is performed to LCD50 at the time 
of the change to a display mode. Furthermore, since a store circuit 22 starts actuation after timing 
signal T1 grade is outputted normally, there is no possibility of saying that the data stored in the store 
circuit 22 are destroyed. As mentioned above, in the display driving gear 20 of this operation gestalt, 
there is an advantage like the following (i) and (ii). 

[0022] (i) Since it has the delay circuit 40 which outputs the standby signals STB1-STB3 by the fixed 
sequence in order to change the mode of operation of each internal circuit, there is no possibility of 
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saying that it indicates by abnormalities, at the time of a mode change. 

(ii) There is no possibility of saying that the data stored in the store circuit 22 are destroyed. 
In addition, this invention is not limited to the above-mentioned operation gestalt, but various 
deformation is possible for it. As this modification, there is a thing like following (a) - (d), for example. 

(a) When the display capacity of LCD50 is small, it can apply also in the display driving gear 20 without a 
store circuit 22. In that case, delay circuit 40c for giving the standby signal STB 3 to a store circuit 22 
becomes unnecessary. 

(b) It is applicable also to displays, such as not only LCD50 but light emitting diode, and a fluorescent 
indicator tube. However, it is necessary to replace with the drive circuits 25 and 30 and to use the drive 
circuit according to those displays in that case. 

(c) As long as the circuit of a delay circuit 40 outputs the standby signals STB1, STB2, and STB3 to 
suitable timing not only according to what is shown in drawing 2 but according to the defined sequence, 
it may be what kind of circuitry. 

(d) Although the display driving gear. 20 of drawing 1 consists of LSI,, it may consist of integrated circuits, 
such as ICs other than LSI, and VLSI. ....... 

[0023] 

[Effect of the Invention] Since the 1st delay circuit which adjusts the timing of a standby signal and is 
given to.an . oscillator circuit and a drive signal generating circuit,, and the, 2nd delay-circuit given to. a i . . 
drive circuit were prepared according to the 1 st invention as explained to the detail above, after a . . 
display action stops, an oscillator, circuit etc. is stopped, and a display action ; can; be . performed after an 
oscillator circuit: etc. operates completely.Thereby, the abnormality display at the time ol a. mode . .* / 
change can be prevented. Since' the 3rd delay circuit which adjusts, the timing of a standby, signal and is . 
given to a store .circuit was .prepared .[ according to the 2nd invention J in addition to the 1st and 2nd 
delay circuits in the 1st*invention ; it can add to the -1st effect of the invention, and* the data corruption 
of the store circuit at the time of a mode : change can be prevented;,; :vs^\..^' . .t. - ... 

'^Translation •donejOn- . * ^s^'-^v t Vi'aiistaTion znVsezy. c.—ru. \ \~ . .y \ ;■: 

♦ NOTICES* ■ ; _ .. , ... -f 

JPO and -NCI.PL a re not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. • 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the outline of a LCD display of the operation gestalt of this 
invention being shown and having a display driving gear. 

[Drawing 2] It is the explanatory view showing the circuitry and the function of a delay circuit 40 in 
drawing 1 . 

[Description of Notations] 
10 CPU 

20 [ ] Display Driving Gear 
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21 [ ] Control Circuit 

22 [ ] Store Circuit 

25 30 Drive circuit 

26 [ ] Oscillator Circuit 

27 [ ] Booster Circuit 

28 [ ] Partial Pressure Circuit 

29 [ ] Timing Circuit 

40, 40a, 40b, 40c Delay circuit 
50 LCD 



[Translation done.] 
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(= t 3 -• 1 1 mnmn^itt. "n" ^e. "l" 

1 d«ffiasn*.: .o-Rsysr-.h 4- .9 ^.5>aw. 

ff^-S TB tfg^-S 4 7.£©l|gfa#£.£>tt£©-C\- -Ji: 
©ORy-h4 9©tfciaffl'J{C«s.^$>;Wm^ST.B 

^ "l" "h" iz^it Ltz.mzm.% \zmtv, . 

"H" fr<Z> "L" iC^fcLfeB#tC«S2©m^B#FplA t 
30 2 (= t 6 - t 4) fc*W3BnT*fl:rS^^>A-f 

STB 2^ma$tl4o M(C-r>A*-^4 4©JiiaWJt 
tt. X^>AWm#STB*« "L" "H" Jr^{bL 
fcP*lcttJBl©BfSI*IWA t 1 J:OS^J83©Bf3t»*W 
A t 3 (= t 2 - t 1 ) fcttatXT^bL, "H" ;5>S 

"L" (C^bLfcP#IC«m 2©m^B#F B lA t 2 J:0S^ 
S4Wff^A t 4 (= t 5 - t 4) £f*SttTXfl: 
T -57. ^ >AW ffi^ S T B 3 ^Ihij S J: 3 Jc^to T 

[0017] ^ftb©I 1 ©3t^B$KA t 1 , ^2©m 

40 izmm& 1 2mt. mmm&2 5, 3on©@ 

g&©^-b*^#^^5tHICfTt)nT*^. ^©s21S(Elg§ 

2 2f©t-TOAl^m^n^i5i5:^'f s> 
yiC^^Jc^fC, 1R4 1, 4 5, &tfa>y>+)-4 
1, 4 6©IA«Sg$ntl^. S2i&#^LtP 

BlWLCDa^SBlCfett^^^^-b'^^T.^ 
>AW ; E-b*^©^]#A»$©t!lf^ ( I ) t . X^>AW 
^-b'A^S^^-b*^©^^.^©*)^ (II) ICO^ 

[0 0 18] (I) S^-bfreX^WW^-b* 
so ^©^]#AP#©»lf^ 
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(6) 

9 

CPU 1 Oft>&&KC»l£ff 2 OtC*fLT, X^>A*-f 

^ - h ^©^# a * fg^r 3 a t > k c m d a <b n 

*i. $iJP@gS2 1 HC©J7>HCMD6*ai/T. 
g|2 (2) ©P#£>J t ltC43l.iT, 7.^>A'-f ft^STB 
* "L" "H" K36<fc3-e-«». HfSPjt 1 Ki^tST. 

^>me^sTB©st±3&«DJc«t K>. mmm^AOifi 

f,Hi^^tl2.X^>;H<I^STB2ttil^l; "H" tC 
SMUT*. X^>;t-fWSTB2tt, KMIII&2 5, 
3 OlC#Ae>tlT^S©T, Cin^CDK«)lE)gS2 5, 3 
Oil LCD5 0l:^T^5S^glIlfflI^RD 10 
RV, CDR VCDft^ffltl"?). cniaO, LCD 
5 0©*S#ff±t5. IMSt 2l:iUT, 7>^>AW 
fi^STB3# "H" \zmKTZ><. X^WHfi^ST 
B3I1 §Bt6laIB&2 2\Z*3-z.<btlT^Z<DX\ CCDKH 
IhI!S2 2«v 7.*>A-lVE-b*t;:&-5. t(D'&. mmt 
3('*3^T, X^WWfB^tSTB l.*t "H" \Z&{£t. 
*. X*>A*-f«*§STB .ftSI3ft2 6&tf#ffi 
0SS2 7 (C^-X?>nT^^<DT% ;in£,<75fgg[Hl8&2 6 
&Z>*#I£|5]S&2 7®58fi«ifftLCDBftffl©itaE«JEE 
tfffihU ^^lCX^>A*-f«ffi<h^^. 20 

[0 0 19] ClCDi^iC, ^WW^E- K^©^#A 
1:^11, $-4*BftlSlB2&, 3 OSrT.^A-f^-F - 

A\ ««JCf6«EI8S- 2- 6"X«#ffiigtt 2 > AVf- " ■ ■ 

^-H(C^#^TI.^WT%.; X^:>A-1' ; E— K^CO^)# - 
A.m\Z* LCD 5 0-C*t**Wftton4tt>54*ft 
J&*fcH. 5Efc. ^ 5 >^«^T 1.4fjKiE*;fcP»j(!nr« 
tt[5Jg&2 2*U^WH ; t-HMfA^n5©.-C 1 .C 

©e*iih»2 2{ct&^$nfc7 ; -^^te«$ti-5*3-?-n 

A^iU. 30 

[0 0 2 0] (II) 7.^>AW ; &-h*^e.s^ ; e-K 

CPU 1 0d*5&iMBSiig|t2 0 (C^LT, Sij^E- K 
^©^#*.£^-t-5n "?> KCMDA^Af.n^t, 
$iJtWlH]SS2 UiC©av> HCMD^llt. i2 

(2) ©P#£iJ t 4 fcii^T. 7^>/HMSTB4 

"H" fr*> "L" (C^lb^-B-^). BtSO t 4 
>A--f {i^rSTB©&T^ 9 lei 0, i!iilHlS§4 0 ■=> 

ffi*sn573'>/Hi^sTB i "l" tea: 

ft-TSo **>/t-f (I^STB 1 tt. f8glsI8§2 6&tf 40 
#HlHlgS2 7lC#AenTl^<DT, Ctie>CD5!S[eIS§ 
2 6RtmiI[il&2 7ti. ^fiiljf^tLCDKWifflCDa 
cSmffi©fl££g§l&i-r-5. ^Jt 5fC*3^T, X?>A 
^{t*»STB3# "L" IC^{k-r^)o X*>Af{t*IS 
TB3ti. fg«[IJ&2 2lC#*.<i>nT^£©T\ C©f2 
tHU?&2 2ti < iij^^Bgi&fS. 

[oo2i]-e©i, ^f^j t 6tciitiT. **>n-fflr 

^STB2*5"L" X?>A-fffi*f STB 

2ti. Ktbl5l?S2 5, 3 Otd^-A^nT^-SCDT-. 
*><Dm&!e\% l 2 5, 3 OtJ. LCD 5 0 Id^T-S^S so 
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Bffitbfflff^RDRV, CDR V©aj££IHte-f 3. £ 

titCcfcO, TG^ftS^-^tfc*. cicoi^tc:. 

[elSS 2 7*«»fe*BM&U ^tClBltIllK2 2©|ftff*«W 
JfcSn. «&tCigib[5]S§2 5, 3 OtflftflsSBMfrr*© 
T% S^^E- H^O^JSA^tC, LCD 5 OK S3?** 

t i#**iE«fcta*anT*»5, fBtt@ss2 2tmft* 
(Dm^mmmm 2 0 t«, #© o) , (in ©±5* 

[0 0 2 2] (i) ft«©#@I&©ftfl^-|?«:«HI 
A&fci&te:, — £©->— y>7.TX^WH{|f STB 

i~s.TB3*m*-raaiSiii»4os*r4©T» ^ 
-FtyWxmiz&ftmiii&Tzt^o&^n&tii,*. 

(ii) ffitttlHl»2 2t*iWSnfc7 f -^Stt*t<&i 

fcis. *3Bijntt, ±fe*sE^ffitcis^$n-r, a* ©a 

(a) ~ (d) <D£?££bCDtf3b2>. 

(a) l cd 5 o(Dm^m^'h^^m^iza^ 

T, IBtSlfilSS 2 2%ft&tet>&:wBlb£>2 OKfeUT 
.-f AMI S.T B 3 ft^il-*fcfe©jlif 0 c tingle 

fa'&o '*.♦ y • _\ • • - ■» ■ *„.-.*■;•. 4 

(b) LC.D5 OtcEE^T, wat^-f*-!***** 

^«^©**SaiC*fLTfcjSfflBJtgT-*-2)o fl'L, •€■ 
©«^ti, mW)m®2 5, 3 0tC^AT, ^tl?)©*^ 

(c) as@i&4 o©@»tt, H2K*-r%>©Kise» 

-f. Si*^»nfc->-^>XtCfi£oT. 3gWiiS"f5>^ 
TX^WHfl^STBl, STB 2, STB3£a};£l 

(d) B 1 OS^EttSt 2 O B. L S I TMSn 
T^-5*i, LSIJWn©IC, VLSI §©I1Ie18"C 

[0 0 2 3] 

»c«kntf. ^«sfi^©^-f = >^*iiSLT^siiiss& 

tX^»)«^4lHlKtC-^A-5mi©jI}20i^<!:, BMIal 
SSI;:^A£m2©«Jg®S&£!S:ttfc©T% *^»j^ff 
lJ:LT^5.^fi[Hl?S^2rfflt$ii-, 5Ea@K#*«^±«C 

T^^>o ^2©%W»CJ:n«. mi <D%W\Z&HZ>&1 
S^m2©SMlB]?StcSnAT. #^m^©^-f5>^^ 
HgLTI51i;lHl!StC#A-5)^ 3 ©®MlHlS&£K:ttfc© 
t% mi©5§^©xft*icJa^T. ^-H^AB^triitt 
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(7) 

11 

SB«®tt©x-*««*HiltT«£i:J&»T#*. _ 2 1 

[HiB©1tMil£tt9» 2 2 

[hi] *¥twom&M&**-r b<D-v> ^mmmm 25, 

Sfi"r-5LCDa^««0«ISO*J«HT»*. 2 6 

[0 2] SI *®iI3EHi&4 0 (D®&ffif$.tMm*7fi-? 2 7 

a&0J@T&3, 2 8 

[ft#©aMIJ 2 9 

10 CPU 4 0, 

2 0 mmmmmm 5 0 



3 0 



40a, 40b, 40c 
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7 9?aa 
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